Distribution of melatonin receptors in the brain of the frog Rana pipiens as revealed by in vitro autoradiography.
Melatonin binding sites were identified in the brain of the frog Rana pipiens using in vitro autoradiography. Coronal sections were incubated for 1 h in 100 pM 2-125I-iodomelatonin. Specific binding was displaced with 1 microM nonradioactive melatonin. Autoradiographic labeling of 3H-Hyperfilm was observed in areas that receive primary, secondary, and tertiary visual input: the superficial layers of the optic tectum, anterior and posterior thalamic nuclei, striatum, medial pallium, and interpeduncular nucleus. Other areas that demonstrated binding included the medial and lateral septal nuclei, medial preoptic area, suprachiasmatic region, and anterodorsal tegmental nucleus. Binding was also apparent in the distribution of the lateral olfactory tract (lateral pallium), and in tracts associated with visual pathways: optic nerve, chiasm and tract, and lateral and medial forebrain bundles. A high degree of melatonin binding was observed in the left habenular nucleus, but not in the habenulum of the right side of the brain. Radioreceptor binding assays of frog whole-brain homogenate demonstrated specific saturable melatonin binding (Kd = 70 pM, Bmax = 0.80 fmol/mg protein). Melatonin and 6-chloromelatonin were potent displacers of 2-125I-iodomelatonin, while 5-hydroxytryptamine, 5-methoxytryptamine, and N-acetylserotonin were much less potent. Melatonin inhibited the forskolin-stimulated increase in cAMP synthesis in optic tectum explants. These results suggest that high-affinity melatonin receptor binding sites are widely distributed in the telencephalon, diencephalon, and mesencephalon and are very prominent in areas of the frog brain that are associated with visual processing.